The association of recurrent sinopulmonary infection and azoospermia (Young's syndrome) was 98-414) . The mean percentage (range) of microtubular and compound cilia was 2 5 (0-7 9) and 4-1 (0 3-9 6) in patients with Young's syndrome and 2-6 (0-10-2) and 2-3 (0-9-6) in control subjects. The mean numbers of inner and outer dynein arms were 6-2 (4 4-7 1) and 8-4 (7 9-8 8) in patients with Young's syndrome and 6-4 (50-7 8) and 8-4 (7 9-8 8) in control subjects. None of the differences between patients with Young's syndrome and control subjects was significant. The mean number of perfect ciliary cross sections examined was 18-7 a subject.
In one subject a small mucosal sample of epididymis was obtained at the time of vasoepididymostomy. Of 93 epididymal cilia, 91 contained dynein arms. Microtubular disarrangement was seen in 22 of 175 cilia examined, ofwhich 19 had missing or displaced microtubules.
Discuson
This study reports the finding of defective mucociliary clearance in the upper respiratory tract of patients with Young's syndrome, a finding described previously only in the lung. Nasal mucociliary clearance was prolonged in most patients, including two with minimal symptoms and no radiological evidence of sinusitis. As some delay in nasal mucociliary clearance may occur in patients with sinusitis8 it is unclear whether this is in some way related to the aetiology of Young's syndrome or a secondary phenomenon. Ciliary beat frequency was not significantly reduced in the patients with Young's syndrome and the pattern of beating was also normal. Bronchial cilia were not examined in this study but a generalised ciliary defect would be apparent in nasal cilia. 3 Electron microscopy of bronchial cilia from four patients with Young's syndrome was said to exclude a diagnosis of immotile cilia syndrome,5 although further details were not given. Two other reports2" described the presence of dynein arms in bronchial cilia in two and three cases respectively. We here present the results of electron microscopy in 12 patients and, having used quantitative techniques, confirm normal ciliary ultrastructure. More importantly, perhaps, in vitro Greenstone, Rutman, Hendry, Cole ciliary motility was also found to be normal, a finding not previously reported. Unfortunately no normal epididymis was available for comparison with the sample from a patient, but 12% of microtubular abnormalities is unlikely to represent an important ciliary defect. Non-quantitative assessments also suggest normal epididymal cilia. 25 This study has shown that mucociliary clearance is abnormal in Young's syndrome but found in vitro ciliary function and ultrastructure to be normal. The primary defect in Young's syndrome remains obscure but the impaired clearance in nose and bronchi'2 and impaction ofsperm in the head of the epididymis may represent a generalised abnormality ofepithelial secretions. Further studies are in progress to assess whether pharmacological modification of these secretions could effect clinical improvement.
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